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How Can ORD Assess the Value of a New 
Assessment Paradigm, Like ETAP?

• The National Research Council stated that the timeliness is a “major and 
rarely acknowledged influence in the nature and quality” in risk assessment

• Additional studies or improvements in the assessment may reduce 
uncertainty, but they require additional resources and the delay “can have 
significant impact on communities who are awaiting risk assessment results.”

• Value-of-information (VOI) analysis was recommended as providing a more 
objective decision framework

• VOI is a method for quantifying the expected gain in economic terms of 
reducing uncertainty through the collection of additional data

• To date, application of VOI in toxicology and chemical risk assessment have 
not explicitly considered the impact of timeliness of data collection
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NRC, 2009

https://doi.org/10.17226/12209
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Value of Information Framework Used in the Case Study
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Hagiwara et al., Risk Analysis, 2022 https://www.epa.gov/bosc/voi-july-25-26-2023-meeting

• The VOI framework provides a 
basis for objectively evaluating 
trade-offs between timeliness, 
uncertainty, and cost in toxicity 
testing and chemical risk 
assessment

• The case study applies this 
framework to assess and compare 
the value of information provided 
by two alternate testing and 
assessment processes

https://doi.org/10.1111/risa.13931
https://www.epa.gov/system/files/documents/2023-06/VOI%20Case%20Study_BOSC%20Report_Draft%20Final_6_13_23_508%20Tagged.pdf
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Focus of the Case Study
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• Case studies provide an important tool for 
understanding the strengths and weaknesses 
of proposed new methodological approaches 
prior to their application in regulatory 
practice (Kavlock et al., 2018)

• The present case study uses an expanded VOI 
framework to compare two chemical toxicity 
testing and risk assessment options: 

1. The five-day, repeated dose in vivo 
transcriptomic study and the EPA 
Transcriptomic Assessment Product 
(ETAP) process

2. The two-year rodent chronic toxicity 
test with traditional human health 
assessment (THHA) process. 

Most of ORD’s 
current assessment 

products

Critical need for new 
assessment products
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ETAP

Image credit: Samantha Jones (EPA ORD)

https://doi.org/10.1021/acs.chemrestox.7b00339
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Currently Available 
Toxicity Information

Delay in Incorporation of 
Testing Data

Currently Available 
Exposure Information

Regulatory 
Decision-Making

(a priori)

Regulatory 
Decision-Making

(a posteriori)

Risk Assessment 
(a priori)

Risk Assessment 
(a posteriori)

Prior & Additional 
Toxicity Information

Prior Expected 
Cost (A)

Posterior 
Expected Cost 

(B)

Expected Benefit 
of Testing 
(C = A - B)

Cost of Testing
(D)

Expected Net 
Benefit of 
Sampling
(E = C - D)

Return on 
Investment
(F = E / D)

VALUE OF INFORMATION
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Flow of the VOI Analysis
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BENEFIT OF TESTING

POSTERIOR EXPECTED COST

BENEFIT OF 
TESTING

POSTERIOR EXPECTED COST

PRIOR EXPECTED COST

Benefits of Testing – Incorporating both 
Annual Risk Reduction and Timeliness

Less certain;
More timely

More certain;
Less timely

With currently available information

With additional information
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Case Study Parameters Informed by
Empirical Data

Toxicity Information
• Prior uncertainty in chemical toxicity is gauged using 

toxicity information on 608 chemicals spanning diverse 
health outcomes (Chiu et al., 2018)

• Reduction in uncertainty guided by results reported by 
previous investigators for ETAP (Gwinn et al., 2020; EPA 
2023; WHO, 2017; Chiu et al., 2018) and for THHA (Sand 
et al., 2011; WHO, 2017; Chiu et al., 2018)

Valuing Adverse Health Outcomes
• Valuation of adverse health outcomes based on 

economic valuation assigned to acute, chronic, and fatal 
outcomes in the health economic literature (Shahat and 
Greco, 2021; EPA, 2022)

• Social discount rate based on recommendations from US 
EPA Science Advisory Board (EPA SAB, 2004)
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Exposure Information
• Exposure data on 1,578 chemicals abstracted from 

SHEDS-HT (Isaacs, 2014)

• Emission rates for seven key air pollutants between 
1990 and 2021 used in determining trends in exposure 
reduction over time (EPA, 2022) 

Cost of Exposure Mitigation
• Exposure mitigation cost guided by US EPA analysis of 

cost of reducing levels of criteria air pollutants in 
ambient air (EPA, 2011)

• Cost of 33 chemical exposure reduction programs under 
the EU REACH program also considered (ECHA, 2021)

https://doi.org/10.1289/ehp3368
https://doi.org/10.1093/toxsci/kfaa081
https://www.epa.gov/system/files/documents/2023-06/ETAP%20Sci%20Support%20Doc_BOSC%20Report_Draft%20Final_5_31_23_508%20tagged.pdf
https://www.epa.gov/system/files/documents/2023-06/ETAP%20Sci%20Support%20Doc_BOSC%20Report_Draft%20Final_5_31_23_508%20tagged.pdf
https://iris.who.int/bitstream/handle/10665/259858/9789241513548-eng.pdf?sequence=1
https://doi.org/10.1289/ehp3368
https://doi.org/10.1289/ehp.1003327
https://doi.org/10.1289/ehp.1003327
https://iris.who.int/bitstream/handle/10665/259858/9789241513548-eng.pdf?sequence=1
https://doi.org/10.1289/ehp3368
https://doi.org/10.3390/ijerph18073531
https://doi.org/10.3390/ijerph18073531
https://www.epa.gov/environmental-economics/mortality-risk-valuation
https://council.epa.gov/ords/sab/r/sab_apex/council/0?report_id=11&request=APPLICATION_PROCESS%3DDOWNLOAD_PDF&session=362070164380
https://pubs.acs.org/doi/full/10.1021/es502513w
https://gispub.epa.gov/air/trendsreport/2022/#home
https://www3.epa.gov/airtoxics/utility/mats_efs_casestudies_currentbaseei.pdf
https://echa.europa.eu/documents/10162/17228/costs_benefits_reach_restrictions_2020_en.pdf/a96dafc1-42bc-cb8c-8960-60af21808e2e
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Decision-Making Contexts

Benefit-Risk Decision-Maker (BRDM)

• The BRDM seeks to balance population health risks and the societal 
costs of risk reduction

Target-Risk Decision-Maker (TRDM)

• The TRDM seeks to reduce potential risks whenever the risk is 
anticipated to exceed a specified target risk level
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Summary of Case Study Scenarios

Expected value of delayed sample information (EVDSI)
Cost of delay (COD)

Expected net benefit of sampling (ENBS)
Return on investment (ROI)
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Case Study Results

For the BRDM, of the 153 scenarios considered
• 153 (100%) scenarios preferred ETAP over THHA using ENBS

• 29 (19%) of the scenarios had negative ENBS values for ETAP

• 73 (48%) of the scenarios had negative ENBS values for THHA

• The median ENBS value for ETAP was greater than that of THHA by $47 B 
• For the entire U.S. population over 20 years using 5% discount rate

For the TRDM, of the 153 scenarios considered
• 127 (83%) scenarios preferred ETAP over THHA using ENBS

• The median ENBS value for ETAP was greater than that of THHA by $81 B
• For the entire U.S. population over 20 years using 5% discount rate
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Summary and Conclusions

• A new VOI framework that incorporates the cost, timeliness and 

reduction in uncertainty associated with different toxicity testing 

strategies has been developed, meeting an important methodological 

need identified in Science and Decisions (NRC, 2009)

• The case study results emphasized the importance of timely decision 

making, as indicated by the greater public health benefits from the 

use of ETAP compared to THHA in different decision-making contexts, 

for evaluating data-poor chemicals with no existing toxicity or human 

health data

• The benefits of ETAP will increase proportionately as more and more 
chemicals are evaluated with the new EPA Transcriptomic Assessment 
Product.

https://www.epa.gov/bosc/voi-july-25-26-2023-meeting
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https://doi.org/10.17226/12209
https://www.epa.gov/bosc/voi-july-25-26-2023-meeting
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